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Description

[0001] The presentinvention refers to a pneumatically-
operated cooling pump.

[0002] More in particular, the present invention refers
to a cooling pump preferably used for conveying and cir-
culating coolants, including but not limited to, inside in-
ternal combustion engines.

[0003] It is known that, generally but not only in the
internal combustion engine sector, during the course of
the operating process, some components and circuits of
the same engines tend to reach very high temperatures,
which are hazardous and potentially harmful both for the
operation of such components, circuits and the engine
as a whole and for its life-span or working life.

[0004] In order to prevent the occurrence of such se-
rious and hazardous effects and provide cooling, the en-
gine has a system suitable for guaranteeing the circula-
tion of coolants such as to maintain a temperature suit-
able for the correct and long-lasting operation of the en-
gine.

[0005] The types of pumps used for the purpose are
numerous and different in terms of construction charac-
teristics and as regards the way they operate (mechan-
ical pumps, electromechanical pumps, magnetic-drive
pumps).

[0006] Such and known types of pumps are character-
ised by the presence of an impeller keyed on a shaft
placed in rotation by means of a belt drive, gear drive or
the like (mechanical pumps) or the impeller is placed in
rotation by means of a magnetic field induced through
the use of permanent magnets coaxial with the rotation
shaft of the impeller itself (magnetic drive pumps).
[0007] Such known types of pumps, however, have a
major drawback correlated to the fact that in them the
coolant circulates continuously with a flow capacity ac-
cording to the number of revs per minute of the engine
and, because of this, the pump continues to operate even
when not strictly necessary, for example when the out-
side temperature is low or very low, with the result that
engine cooling is excessive and, therefore, incorrect for
its best operation at thermal speed for the control of con-
sumption and/or the limitation of emitted pollutants.
[0008] To obviate this serious drawback, cooling
pumps have been made equipped with a device for reg-
ulating the flow rate so as to allow the circulation of the
coolant only when really required by the engine. One of
these solutions is described in DE102005062200 which
makes reference to a cooling pump for internal combus-
tion engines suitable for guaranteeing continuous oper-
ation (fail-safe) even in the case of unfortunate draw-
backs and comprising a pump body, a rotation shaft to
which an impeller is connected, an annular shutter posi-
tioned in the pump body and having a series of pins or
pistons coupled with coaxial seals suitable for moving
the annular shutterin the direction of the impeller to check
the quantity of coolant.

[0009] This solution makes use of seals associated
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with shafts for ensuring its axial sliding and allowing the
opening and the closing of a shutter that opens/closes
the channels to enable the flow of the fluid and, more
specifically, the volute (i.e., the specific-geometry cavity
that surrounds the pump impeller) of the pumpitself. Nev-
ertheless, such seals, being associated with sliding ele-
ments, tend to wear easily with the consequent drawback
of causing coolant leaks.

[0010] The object of the present invention is to over-
come the above drawbacks.

[0011] More in particular, the object of the present in-
vention is to provide a pump equipped with a device for
regulating the flow rate operated pneumatically and ex-
empt from the use of seals with sliding parts typically
subject to wear and characterised by potential and un-
fortunate coolant leaks.

[0012] A further object of the present invention is to
place at the disposal of users a pneumatically-operated
cooling pump suitable for providing a high standard of
strength and reliability over time and such, furthermore,
to be easily and inexpensively made.

[0013] These and other objects are achieved by the
pneumatically-operated cooling pump of the present in-
vention, which comprises a containment body placed
above an underlying volute inside which a shutter is po-
sitioned which surrounds an impeller keyed on a rotation
shaft,immersed in afluid of water and glycol and suitable
for putting said fluid in motion, the pump also comprising
pneumatically-operated mechanical means with axial
movement for operating the shutter and static sealmeans
positioned to separate between the containment body
and the underlying coolant and cooperating with said me-
chanical means for the movement of the shutter, the me-
chanical means and the static seals being housed in the
containment body.

[0014] The construction and functional characteristics
of the pneumatically-operated pump of the present in-
vention can be better understood from the detailed de-
scription which follows, wherein reference is made to the
attached drawing tables which represent a preferred em-
bodiment of a portion of the pump itself, provided by way
of example only and without being limitative wherein:

the figure 1 schematically represents a partial longi-
tudinal section view of a portion of the pump of the
invention according to a first operative configuration;
the figure 2 represents, at schematic level, a partial
longitudinal section view of a portion of the pump of
the invention according to a second operative con-
figuration;

the figure 3 schematically represents a section ax-
onometric view of a component of the pump of the
invention;

the figure 4 represents a section axonometric view
of a portion of the cooling pump of the invention;
the figure 5 represents an enlarged section sche-
matic detail of a portion of the pump of the invention
according to the view of figure 4.
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[0015] With reference to the mentioned illustrations,
the pneumatically-operated cooling pump of the present
invention, indicated by 10 in the illustrations as a whole,
comprises a containment body 12 closed at the top, pref-
erably but not only, by a lid 14 stabilized to the top front
of the containment body 12 by means of screws fitted in
holes 13 or by calking, gluing or equivalent known reten-
tion means.

[0016] Said containment body 12 is stabilized with its
bottom front, opposite to the top front, closed by the lid
14, to an underlying volute (not shown in the illustration)
inside which a shutter is positioned which surrounds an
impeller keyed on a rotation shaft (the shutter and the
impeller are not shown in the illustration either); with said
shutter which opens/closes the channel for the flow of
cooling fluid (water and glycol) in which the impeller is
immersed.

[0017] The containmentbody 12 is defined, preferably
but not only, by a discoid base 16 which centrally devel-
ops, in a vertical direction and substantially starting with
its top front, a portion 18 centrally provided with a blind
annular cavity 20 formed starting from the top front of the
portion 18 itself. Inside said annular cavity 20 are formed,
starting from the bottom of the cavity and partially devel-
oped in this in the direction of the top front of the contain-
ment body 12, at least three bodies 22, arranged angu-
larly at 120°, provided inside with an axial chamber 24
with differentiated diameters, the function of which will
be explained below; said axial chamber 24 communi-
cates at the top with the annular cavity 20 and at the
bottom with the bottom of the containment body 12.
[0018] The annular cavity 20 circumscribes a central
portion 26 of the portion 18 of the containment body 12
extended vertically in the direction of the top front 12’ of
the portion 18 of the mentioned containment body 12 and
for a height corresponding to that of the same portion 18.
[0019] The central portion 26 has an axial hole 27 suit-
able for defining the seat for housing the shaft for the
rotation of the underlying pump impeller.

[0020] Along the lateral outer surface of the portion 18
of the containment body 12 and in a radial direction, a
duct 29 is made communicating with the annular cavity
20; said duct is connected to a pneumatic supply system.
[0021] Further ducts 31 are made along the lateral sur-
face of the portion 18 in a radial direction and in corre-
spondence to each body 22; said further ducts put a spe-
cific portion of the axial chamber 24 in contact with the
outside and, consequently, such chamber is in atmos-
pheric pressure conditions.

[0022] The function of said duct 29 and further ducts
31 will be detailed below.

[0023] The annular cavity 20 is closed at the top by an
annular seal 28, made of rubber or other known material
with elastic characteristics and suitable for the purpose,
wherein the flaps are in contact with the edges of the
annular cavity 20. The annular seal 28 fits partially into
the annular cavity 20 with its vertical peripheral surfaces
in contact with the perimeter surfaces of the annular cav-
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ity itself.

[0024] Inthe configuration shown in figure 1, which de-
fines a first configuration or idle configuration of the pump
device of the invention, the section profile of the annular
seal 28 has an undulated shape or "W" shape with a crest
or dome 30 included between two parallel and opposite
grooves 32.

[0025] Intheconfigurationinfigure 2, which represents
a second configuration or operating configuration of the
pump device of the invention, the profile of the same an-
nular seal 28 takes on a "U" type shape with a groove 34.
[0026] Inside the annular cavity 20, in an intermediate
position with respect to the bodies 22 and at 120° the
one to the other, at least three possible guide pins 36 are
arranged stabilized with one extremity with respect to a
seat 38 formed on the bottom surface or base of the an-
nular cavity 20. A possible elastic element, defined by a
helical spring 40, is fitted coaxially over each guide pin 36.
[0027] In an alternative embodiment the assembly de-
fined by the guide pin 36 and by the helical spring 40 is
not present.

[0028] The annular cavity 20 defines the housing and
axial movement seat of an actuator unit comprising a ring
42, coaxial with the annular cavity 20, coupled at the top
with the seal 28 inside the crest 30 (in idle conditions)
and comprising at least three circular cavities or seats
43 with respect to which are connected at the bottom at
least three stems 44 arranged coaxially to each body 22
and partially sliding with respect to the axial chamber 24
of the bodies themselves.

[0029] Each stem 44 consists of a first rod 46 protrud-
ing from the axial chamber 24 in the annular cavity 20
and stabilized, in correspondence to its upper extremity,
in the round cavity or seat 43 of the ring 42 by means of
an elastic retention ring 45, by a truncated-cone expan-
sion 50 with a lower smaller-diameter portion or base
turned in the direction of the bottom of the axial chamber
24 and in contact with a diaphragm 52, by a second rod
54 extending starting from the smaller-diameter portion
or base of the truncated-cone expansion 50 which cross-
es the axial chamber 24 and is connected to the shutter
(not shown in the illustration).

[0030] The diaphragm 52 is cup shaped with the outer
lateral surface of the edge in correspondence to the lower
open extremity of the diaphragm itself in contact with the
lateral walls of the axial chamber 24; such diaphragm is
blocked at the lateral surface of the axial chamber 24, in
correspondence to its open extremity, by means of at
least one shaped ring 53 placed in contact with the inner
lateral surface of the seal 52 in correspondence to the
open extremity of the seal itself, said at least one shaped
ring 53 is, in turn, fastened to the lower portion of the
cavity 24 by means of stop ring 61 or by other traditional
and known means of retention.

[0031] At least one further stop ring 56, placed on the
bottom of the diaphragm 52 on the opposite side com-
pared to the open extremity, ensures a stable and safe
coupling between the diaphragm itself and the second
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rod 54 of the stem 44 of the actuator unit.

[0032] The diaphragm 52 creates the static seal be-
tween the axial chamber 24 of the containment body 12
and the lower portion of the pump wherein water and
glycol are present under pressure; said diaphragm, fur-
thermore, cooperates with the up and down movement
of the stems connected to the ring 42 of the actuator unit
without this moving in any way with respect to its housing
seat.

[0033] The first rod 46 of each stem 44 is sliding with
respect to a further seal 58 arranged inside the axial
chamber 24 in correspondence to the upper greater-di-
ameter portion or base of the truncated-cone expansion
50 of the stem 44 and to a bush 60 of the flanged type
arranged above the further seal 58 and outside the axial
chamber 24.

[0034] The upper extremity of the elastic element or
helical spring 40 (if fitted) is engaged in contact with the
bottom front of the ring 42 of the actuator unit which, in
the configuration shown in figure 1 or idle configuration,
is shown fitted inside the crest 30 of the annular seal 28.
[0035] The operation of the pneumatically-operated
cooling pump of the presentinvention, described in detail
above with reference to its technical-structural compo-
nents, is described below.

[0036] In non-operating or idle conditions, when the
shutter is open and does not prevent the fluid from ac-
cessing the volute, the pump impeller is in rotation, caus-
ing the circulation of the coolantinside the cooling circuit;
the device of the invention is in the configuration shown
in figure 1.

[0037] Starting with suchidle configuration, the air sup-
ply circuit takes air from the annular cavity 20 through
the duct 29 creating a vacuum inside the annular cavity
20 and, consequently, the annular diaphragm 28 is de-
formed with the crest 30 which drops adding onto the
grooves 32 and defining a single groove 34. Due to the
effect of such deformation the ring 42 of the actuator unit
is moved by axial sliding inside the annular cavity 20
causing the stems 44 to slide coaxially to the axial cham-
ber 24, the truncated-cone expansion 50 of each stem
44 presses on the diaphragm 52 causing a downward
deformation of the closed bottom of same, as schema-
tized in the figure 2.

[0038] The deformation of the annular diaphragm 28
and, consequently, the axial sliding of the ring 42, also
determine a compression of any elastic elementor helical
spring 40 with respect to the guide pin 36 as schematized
in the figure 2.

[0039] This way, the shutter, to which the second rods
54 of the stems 44 are connected, drops and goes and
fits over the pump impeller so as to interrupt the circula-
tion of the coolant in the pump itself; the impeller, never-
theless, continues to turn without circulation of the cool-
ant inside the circuit.

[0040] When the air supply circuit interrupts the extrac-
tion of the air from the annular chamber 20, the pressure
of the coolant in the region below the containment body
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12, acting on the diaphragm 52, together with the return
force of any elastic elements or helical springs 40, returns
the system to the idle configuration schematized in the
figure 1.

[0041] In an alternative embodiment, the elastic ele-
ments or return-action springs 40 and, consequently, the
guide pins 36 are not present; the return action or axial
sliding reversal of the ring 42 and of the stems 44 of the
actuator unit is defined by the pressure of the liquid in
the part below the containment body 12 applied on the
diaphragm 52. As can be seen from the above, the ad-
vantages achieved by the pneumatically-operated pump
of the invention are evident.

[0042] The pneumatically-operated cooling pump of
the invention advantageously allows separating the por-
tion of the pump immersed in the fluid (water and glycol)
and the portion immersed in air, by means of the use of
static seals.

[0043] A further advantage is the fact that the pump of
the invention uses static seals defined by the diaphragms
52; these define static seals which are not subject to rel-
ative movements during the sliding of the piston, and are
not therefore subject to wear by sliding and provide the
pump as a whole with a longer working life, without the
risk of coolant leaks occurring.

[0044] A further advantage is represented by the fact
that the pneumatically-operated pump of the invention
allows enabling/disabling the supply of coolant to the cir-
cuit, while always maintaining the rotation of the pump
impeller.

[0045] Although the invention has been described
above with particular reference to one of its embodiments
provided by means of example only and without intending
to be limitative, numerous modifications and variations
will appear evident to a technician in the field in the light
of the description provided above. The presentinvention,
therefore, intends embracing all the modifications and
variations falling within the scope of the following claims.

Claims

1. A pneumatically-operated cooling pump (10), espe-
cially suitable for conveying and circulating coolants
in internal-combustion engines, comprising a con-
tainment body (12) positioned above an underlying
volute inside which is placed a shutter which sur-
rounds an impeller keyed on a rotation shaft, im-
mersed in a fluid of water and glycol and suitable for
setting in motion said fluid, the pump comprises
pneumatically-operated mechanical means with ax-
ial movement to operate the shutter defined by an
actuator unit comprising a ring (42) and at least three
rods (44) sliding axially with respect to the contain-
ment body (12) characterised in that it further com-
prises static seal means defined by shaped dia-
phragms (52), stabilized to the rods (44) and to the
containment body (12), positioned to separate be-
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tween the containment body (12) and the underlying
coolant and cooperating with the actuator unit for the
movement of the shultter.

The cooling pump according to the claim 1, charac-
terised by the fact that the containment body (12)
comprises a discoid base (16) which centrally devel-
ops, in a vertical direction and starting with its top
front, a portion (18) centrally provided with a blind
annular cavity (20) formed starting from the top front
(12’) of the portion (18) itself, inside which annular
cavities (20) are formed, starting from the bottom of
the cavity and partially extended in this in the direc-
tion of the top front of the containment body (12), at
least three bodies (22) arranged angularly at 120°
and provided inside with an axial chamber (24) with
differentiated diameters and communicating at the
top with the annular cavity (20) and at the bottom
with the bottom of the containment body (12), said
bodies (22) and axial chambers (24) being suitable
for defining the housing for the operating mechanical
means and for the static seals, the portion (18) of
the containment body (12) being provided with a duct
(29) communicating with the annular cavity (20) and
with further ducts (31) communicating with the axial
chambers (24), with said duct (29) and further ducts
(31) made in radial direction and suitable for con-
necting the annular cavity to the air supply system
and each axial chamber to the outside environment
in atmospheric-pressure conditions respectively.

The cooling pump according to the claim 2, charac-
terised in that the annular cavity (20) of the contain-
ment body (12) is closed at the top by an annular
seal (28) the perimeter flaps of which are in contact
with the edges of said annular cavity, the annular
seal (28) being partially fitted in the annular cavity
(20) with its opposite vertical peripheral surfaces in
contact with the perimeter surfaces of the annular
cavity itself, said angular seal which in idle conditions
has an undulated shape or a "W" shape with a crest
or dome (30) being positioned between two parallel
and opposite grooves (32) and which in operating
conditions has a "U" shape with a groove (34).

The cooling pump according to the claim 1, charac-
terised in that the ring (42) is coaxial with the an-
nular cavity (20) and coupled at the top with the seal
(28), the at least three stems (44) are arranged at
120°, sliding axially with respect to the bodies (22)
and stabilized below the ring (42) in correspondence
to circular cavities or seats (43) of the same, each
stem (44) comprising a first rod (46) protruding from
the axial chamber (24) in the annular cavity (20) and
the upper extremity of which is fastened with respect
to the circular cavity or seat (43) of the ring (42) by
means of an elastic retention ring (45), a truncated-
cone expansion (50) having a lower portion or base
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of smaller diameter turned in the direction of the bot-
tom of the axial chamber (24) and a second rod (54)
extending starting from the portion or base of smaller
diameter of the truncated-cone expansion (50)
crossing the axial chamber 24 and connected with
the mobile element or shutter for enabling/disabling
the circulation of the coolant.

The cooling pump according to the claim 1, charac-
terised in that the diaphragm (52) is cup shaped,
with the outer lateral surface of the edge in corre-
spondence to the lower open extremity in contact
with the lateral surface of the axial chamber (24) and
fastened to this by means of atleast one shaped ring
(53) placed in contact with the inner lateral surface
of the seal (52) in correspondence to the open ex-
tremity of same, with said at least one shaped ring
(53) fastened to the lower portion of the axial cavity
(24) by means of the retention ring (61), the outer
bottom surface of the diaphragm (52) being in con-
tactwith the lower portion or base of smaller diameter
of the expansion (50) of the piston (44), with said
diaphragm having at least one further retention ring
(56) placed on the inner bottom of the diaphragm
(52) on the opposite side with respect to the expan-
sion (50), coaxial with the second rod (54) of the
piston (44) and suitable for stabilizing said dia-
phragm with respect to said second rod (54) of the
stem (44) of the actuator unit.

The cooling pump according to the claim 4, charac-
terised in that the first rod (46) of the stem (44) is
sliding with respect to one further seal (58) arranged
inside the axial chamber (24) in correspondence to
the upper portion or base with greater diameter of
the truncated-cone expansion (50) of the stem itself
and with respect to a flanged bush (60) arranged
above the diaphragm (58) and outside the axial
chamber (24) on the top front or base of the body
(22).

The cooling pump according to the claim 1, charac-
terised in that the pneumatically-operated mechan-
ical means comprise at least three possible elastic
elements or helical springs (40) each fitted coaxially
over a guide pin (36) arranged inside the annular
cavity (20) in intermediate position with respect to
the bodies (22) and with the lower extremity stabi-
lized with respect to a seat (38) formed on the bottom
the upper extremity of the elastic element or helical
spring (40) resting on the bottom front of the ring (42)
of the actuator unit.

Patentanspriiche

Pneumatisch betéatigte Kiihipumpe (10), insbeson-
dere geeignet zum Férdern und Zirkulieren von Kuihl-
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mitteln in Verbrennungsmotoren, umfassend einen
Gehausekorper (12), der oberhalb eines unten lie-
genden Diffusors positioniert ist, in dessen Inneren
ein Schlieler platziertist, welcher einen Impeller um-
schliel3t, der auf einer Rotationswelle verkeilt ist, in
einem Fluid von Wasser und Glykol getaucht ist und
geeignetist, das Fluid in Bewegung zu setzen, wobei
die Pumpe pneumatisch betéatigte mechanische Ein-
richtungen mit axialer Bewegung zur Betatigung des
SchlielRers umfasst, die durch eine Aktuator-Einheit
festgelegtist, welche einen Ring (42) und zumindest
drei Stében (44) umfasst, die axial bezliglich des Ge-
hausekdrpers (12) gleiten, dadurch gekennzeich-
net, dass sie ferner umfasst statische Dichtungsein-
richtungen, festgelegt durch geformte Diaphragmen
(52), abgestitzt an den Staben (44) und dem Ge-
hausekorper (12), positioniert, um zwischen dem
Gehausekorper (12) und dem unten liegenden Kiihl-
mittel zu trennen und mit der Aktuator-Einheit zur
Bewegung des Schlieers zusammenarbeiten.

Kuhlmittelpumpe nach dem Anspruch 1, gekenn-
zeichnet durch die Tatsache, dass der Gehause-
kérper (12) eine scheibenférmige Basis (16) um-
fasst, welche sich zentral in einer Vertikalrichtung
und beginnend an seiner oberen Front entwickelt,
einen Abschnitt (18), der zentral mit einer blinden
ringférmigen Aushdhlung (20) versehen ist, die be-
ginnend von der oberen Front (12’) des Abschnitts
(18) selbst ausgebildet ist, innerhalb welchem die
Hohlrdume (20) ausgebildet sind, beginnend von
dem Boden des Hohlraums und teilweise in dieser
Richtung der oberen Frontdes Gehausekdrpers (12)
sich erstreckend, zumindest drei Korper (22), die
winklig bei 120° angeordnet und innerhalb einer axi-
alen Kammer (24) mit unterschiedlichen Durchmes-
sern vorgesehen sind, und an der Oberseite mit dem
ringférmigen Hohlraum (20) verbunden sind und an
dem Boden mit dem Boden des Gehausekorpers
(12) verbunden sind, wobei die Kdrper (22) und axi-
alen Kammern (24) geeignet sind, das Gehause fiir
die betatigenden mechanischen Einrichtungen und
fur die statischen Dichtungen zu begrenzen, der Kér-
per (18) des Gehausekorpers (12) mit einer Durch-
fuhrung (29) versehen ist, die mit dem ringférmigen
Hohlraum (20) verbunden ist und mit weiteren
Durchfiihrungen (31), die mit den axialen Kammern
(24) verbunden sind, wobei die Durchfliihrung (29)
und die weiteren Durchfihrungen (31) in radialer
Richtung hergestellt und zur Verbindung des ring-
férmigen Hohlraums mit dem Luftzufuhrsystem und
jeder axialen Kammer mit der dulReren Umgebung
jeweils in Atmospharendruckbedingungen zu ver-
binden.

KihImittelpumpe nach dem Anspruch 2, dadurch
gekennzeichnet, dass der ringférmige Hohlraum
(20) des Gehausekdrpers (12) an der Oberseite
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durch eine ringférmige Dichtung (28) geschlossen
ist, dessen umfangliche Klappen mit den Kanten des
ringférmigen Hohlraums in Kontakt stehen, wobei
die ringférmige Dichtung (28) teilweise in den ring-
férmigen Hohlraum (20) eingepasst ist, wobei ihre
gegeniberliegenden vertikalen Umfangsoberfla-
chen in Kontakt mit den Umfangsoberflachen des
ringférmigen Hohlraums selbst stehen, wobei die
Ringdichtung, die in Leerlaufzustédnden eine gewell-
te Form oder eine "W"-Form mit einer Krone oder
einer Kuppel (30) aufweist, die zwischen zwei par-
allelen und gegeniiberliegenden Nuten (32) positio-
niert ist, und welche in Betriebszustanden eine "O"-
Form mit einer Nut (34) aufweist.

KihImittelpumpe nach dem Anspruch 1, dadurch
gekennzeichnet, dass der Ring (42) mit dem ring-
férmigen Hohlraum (20) koaxial ist und an der Ober-
seite mit der Dichtung (28) gekoppelt ist, wobei die
zumindest drei Schafte (44) bei 120° angeordnet
sind, axial bezlglich der Korper (22) gleiten, und un-
terhalb des Rings (42) in Entsprechung mit kreisfor-
migen Hohlrdumen oder Sitzen (43) desselben sta-
bilisiert sind, wobei jeder Schaft (44) einen ersten
Stab (46) umfasst, der aus der axialen Kammer (24)
in den ringférmigen Hohlraum (20) herausragt und
dessen oberster Endpunkt beziiglich des ringférmi-
gen Hohlraums oder Sitzes (43) des Rings (42) mit-
tels eines elastischen Riickhalterings (45) befestigt
ist, einer Kegelstumpfexpansion (50) mit einem un-
teren Abschnitt oder einer Basis von kleinerem
Durchmesser, gedreht in die Richtung des Bodens
der axialen Kammer (24), und einen zweiten Stab
(54), der ausgehend von dem Abschnitt oder der Ba-
sis kleineren Durchmessers der Kegelexpansion
(50) sich erstreckt, die axiale Kammer (24) kreuzt
und mit dem beweglichen Element oder Schlief3er
zum Ermdglichen/Verhindern der Zirkulation des
KihImittels umfasst.

KihImittelpumpe nach dem Anspruch 1, dadurch
gekennzeichnet, dass das Diaphragma (52) be-
cherférmig ist, wobei die auRere seitliche Oberflache
der Kante in Entsprechung mit dem unteren offenen
Ende in Kontakt mit der seitlichen Oberflache der
axialen Kammer (24) steht und an dieser mittels zu-
mindest eines geformten Rings (53) befestigt ist, der
in Kontakt mit der Innenseitenoberflache der Dich-
tung (52) in Entsprechung mit dem offenen Ende
desselben platziertist, wobei der zumindest eine ge-
formte Ring (53) an dem unteren Abschnitt des axi-
alen Hohlraums (24) mittels des Riickhalterings (61)
befestigt ist, wobei die &uere Bodenoberflache des
Diaphragmas (52) in Kontakt mit dem unteren Ab-
schnitt oder der Basis kleineren Durchmessers der
Expansion (50) des Kolbens (44) steht, wobei das
Diaphragma zumindest einen weiteren Rickhalte-
ring (56) aufweist, der auf dem inneren Boden des
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Diaphragmas (52) auf der gegeniiberliegenden Sei-
te bezlglich der Expansion (50) platziert ist, dies ko-
axial mit dem zweiten Stab (54) des Kolbens (44)
und geeignet zum Stabilisieren des Diaphragmas
bezlglich der zweiten Stange (54) des Schafts (44)
der Aktuator-Einheit.

KihImittelpumpe nach dem Anspruch 4, dadurch
gekennzeichnet, dass der erste Stab (46) des
Schafts (44) bezuglich einer weiteren Dichtung (58)
gleitet, die innerhalb der axialen Kammer (24) in Ent-
sprechung mit dem oberen Abschnitt oder der Basis
mit gréRerem Durchmesser der Kegelstumpfexpan-
sion (50) des Schafts selbst und bezuglich einer
Flanschbuchse (60) angeordnetist, die oberhalb des
Diaphragmas (58) und auRerhalb der Axialkammer
(24) auf der oberen Front oder Basis des Gehause
(22) angeordnet ist.

KihImittelpumpe nach dem Anspruch 1, dadurch
gekennzeichnet, dass die pneumatisch betétigte
mechanische Einrichtung zumindest drei mogliche
elastische Elemente oder Schraubenfedern (40) um-
fasst, die alle koaxial Uiber einen Fihrungsstift (36)
eingepasst sind, der innerhalb des ringférmigen
Hohlraums (20) in zwischenliegender Position be-
zuglich der Kérper (22) angeordnet ist, und wobei
das untere Ende stabilisiert bezliglich eines Sitzes
(38), derauf dem Boden des oberen Endes des elas-
tischen Elements oder der Schraubenfeder (40) aus-
gebildet ist, das bzw. die auf der Bodenfront des
Rings (42) der Aktuator-Einheit ruht.

Revendications

Pompe de refroidissement a commande pneumati-
que (10), convenant en particulier a 'acheminement
et la circulation des réfrigérants dans les moteurs a
combustion interne, comprenant un corps de confi-
nement (12) positionné au-dessus d’une volute
sous-jacente a lintérieur de laquelle est placé un
volet entourant une hélice clavetée sur un arbre de
rotation, immergé dans un fluide d’eau et de glycol
et permettant la mise en mouvement dudit fluide ; la
pompe comprend des moyens mécaniques a com-
mande pneumatique permettant un mouvement
axial pour solliciter le volet défini par un actionneur
comprenant une bague (42) et au moins trois bielles
(44) glissant axialement par rapport au corps de con-
finement (12), caractérisée en ce qu’elle comprend
en outre des moyens d’étanchéité statique définis
par des membranes conformées (52), stabilisées
par rapport aux bielles (44) et au corps de confine-
ment (12), positionnées pour écarter le corps de con-
finement (12) et le réfrigérant sous-jacent, et coopé-
rant avec I'actionneur pour permettre le mouvement
du volet.
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2,

Pompe de refroidissement selon la revendication 1,
caractérisé par le fait que le corps de confinement
(12) comprend une base discoide (16) quidéveloppe
au centre, dans une direction verticale et en partant
de sa partie avant supérieure, une partie (18) pré-
sentant au centre une cavité annulaire aveugle (20)
formée a partir de I'avant supérieur de la partie (18)
proprement dite, a l'intérieur de laquelle sont for-
mées des cavités annulaires (20), en partant du fond
de la cavité et s’étendant partiellement dans celle-ci
dans la direction de I'avant supérieur du corps de
confinement (12), présentant au moins trois corps
(22) disposés a un angle de 120° et situés dans une
chambre axiale (24), les trois corps ayant un diamé-
tre différent et communiquant en haut avec la cavité
annulaire (20) et en bas avec le fond du corps de
confinement (12), lesdits corps (22) et chambres
axiales (24) permettant de définir le logement pour
les moyens mécaniques de commande et pour les
joints statiques, la portion (18) du corps de confine-
ment (12) étant pourvue d’un conduit (29) en com-
munication avec la cavité annulaire (20) et d’autres
conduits (31) communicant avec les chambres axia-
les (24), ledit conduit (29) et les autres conduits (31)
étant réalisés dans la direction radiale et permettant
de connecter la cavité avec le circuit d’arrivée d’air
et chaque chambre axiale avec I'environnement ex-
térieur dans des conditions de pression atmosphé-
rique respectivement.

Pompe de refroidissement selon la revendication 2,
caractérisé en ce que la cavité annulaire (20) du
corps de confinement (12) est fermée en haut par
un joint annulaire (28) dont les rabats périmétriques
sont en contact avec les bords de ladite cavité an-
nulaire, le jointannulaire (28) étant partiellement dis-
posé dans la cavité annulaire (20) avec ses surfaces
périphériques verticales opposées au contact des
surfaces périmétriques de la cavité annulaire pro-
prement dite, ledit joint angulaire, qui au repos a une
forme ondulée ou en « W » avec une créte ou un
ddéme (30), occupe une position entre deux rainures
paralléles et opposées (32) et en position de travail
a une forme de « U » avec une rainure (34).

Pompe a refroidissement selon la revendication 1,
caractérisée en ce que la bague (42) est coaxiale
a la cavité annulaire (20) et couplée en haut avec le
joint (28), lesdites au moins trois tiges (44) sont dis-
posées a un angle de 120°, coulissant axialement
par rapport aux corps (22) et stabilisées sous la ba-
gue (42) en correspondance avec des cavités circu-
laires ou sieéges (43) desdites tiges, chaque tige (44)
comprenant une premiere bielle (46) faisant saillie
de la chambre axiale (24) dans la cavité annulaire
(20) et dont I'extrémité supérieure est fixée par rap-
port a la cavité circulaire ou bien au siege (43) de la
bague (42) al'aide d’'une bague de retenue élastique
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(45), une rallonge a cone tronqué (50) présentant
une partie inférieure ou une base de diamétre réduit
tournée vers le bas de la chambre axiale (24) et une
seconde bielle (54) s’étendant en partant de la partie
ou base de diametre réduit de la rallonge a céne
tronqué (50) traversant la chambre axiale (24) et
connectée a I'élément mobile ou volet pour action-
ner/inhiber la circulation du réfrigérant.

Pompe de refroidissement selon la revendication 1,
caractérisée en ce que la membrane (52) est en
forme de coupelle, avec la surface latérale externe
du bord en correspondance avec I'extrémité ouverte
inférieure au contact de la surface latérale de la
chambre axiale (24) et fixée a celle-ci a 'aide d’au
moins une bague conformée (53) mise en contact
avec la surface latérale interne du joint (52) en cor-
respondance avec|'extrémité ouverte de ladite, avec
ladite au moins une bague conformée (53) fixée a la
partie inférieure de la cavité axiale (24) a l'aide de
la bague de retenue (61), la surface inférieure exter-
ne de lamembrane (52) étant au contact de la partie
inférieure ou base de diametre réduit de la rallonge
(50) du piston (44), avec ladite membrane ayant au
moins une autre bague de retenue (56) placé au fond
intérieur de la membrane (52) sur le c6té opposé par
rapport a la rallonge (50), de maniére coaxiale a la
seconde bielle (54) du piston (44) et permettant de
stabiliser ladite membrane par rapport a ladite se-
conde bielle (54) de la tige (44) de I'actionneur.

Pompe de refroidissement selon la revendication 4,
caractérisée en ce que la premiére bielle (46) de
la tige (44) est coulissante par rapport a un autre
joint (58) disposé a l'intérieur de la chambre axiale
(24) en correspondance avec la partie supérieure ou
base de grand diamétre de larallonge a céne tronqué
(50) de la tige proprement dite et par rapport a une
douille a brides (60) disposée au-dessus de la mem-
brane (58) et a I'extérieur de la chambre axiale (24)
sur I'avant supérieur ou la base du corps (22).

Pompe de refroidissement selon la revendication 1,
caractérisé en ce que les moyens mécaniques a
commande pneumatique comprennent au moins
trois éléments élastiques ou ressorts hélicoidaux
possibles (40) chacun étant disposé coaxialement
au-dessus d’une goupille de guidage (36) située a
l'intérieur de la cavité annulaire (20) dans une posi-
tion intermédiaire par rapport aux corps (22) et avec
I'extrémité inférieure stabilisée parrapportaunsiege
(38) formé au fond de I'extrémité supérieure de I'élé-
ment élastique ou du ressort hélicoidal (40) reposant
sur 'avant inférieur de la bague (42) de I'actionneur.
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